advantages that have to be faced. The advantages of specialization are obvious. Patients brought under the care of specialists in neurosurgery have made available to them the expertise that can only come from someone whose daily experience is in the field of neurosurgery and the care of the head-injured patient. Further, it is likely that in specialized units there will be expensive equipment, which may make the management safer and easier. Such facilities would include brain scanning, using computerized tomography and nuclear magnetic resonance.
However, there is a price to pay. Units specializing in neurosurgery are expensive, and so are to be found in the larger cities where the demand for their services is likely to be greatest. Head injuries do not necessarily occur close to these units. This leads to certain undesirable consequences. One is that in areas where the neurosurgeons have not grouped together to offer their general surgical colleagues a comprehensive head injury backup service for those cases requiring urgent surgery, patients who develop complications often do so in district hospitals where urgent neurosurgery is not available. In such hospitals the importance of the airway and of the maintenance of haemodynamic equilibrium may not be immediately recognized and fatalities may result. The sequestration of traumatic neurosurgery into specialized units has deprived surgeons, and especially surgeons in training, of experience in the field. A generation of surgeons is growing up who have had no exposure to the demands of traumatic neurosurgery; many have never seen, let alone done, a burr-hole or a craniotomy for the relief of pressure due to a subdural or extradural clot. This produces a 'vicious spiral'. Their lack of expertise leads to the view that the management of head injuries should not rest in the hands of such inexperienced surgeons, thus restricting their experience in traumatic neurosurgery still further.
I had the good fortune to spend some years in Uganda in an excellent surgical unit where such developments had not taken place. Although there was a fully trained neurosurgeon in the unit, his role was in part to train up the general surgeons in the unit in traumatic neurosurgery, so that even when he was away, on holiday or visiting a more isolated unit 'up-country', there would be adequate surgical expertise to deal with the head injury cases that would inevitably arrive. And arrive they did, so that the performance of craniotomy for the relief of extradural or subdural clot was an almost weekly, if not an everyday, occurrence. And some of the most dramatic 'cures' were among those patients with extradural or subdural collections of blood who were deteriorating so rapidly that transfer elsewhere would have been unthinkable. The same proved true when I transferred to a mission hospital in northern Tanzania that gave surgical care to a population of over a million. Not all the 'burr-holes' were done by consultants; some were done by the local equivalents of registrars and senior house officers, and often with dramatic benefit to the patients.
Radiological facilities were, of course, rudimentary. Procedures such as scanning are, however, not absolutely necessary for the urgent neurosurgical case. A recent study of the impact of computed tomography on subdural haematoma' failed to show significant improvement in the prognosis for subdural haematoma patients from the use of computed tomography, although there were other benefits, connected with bed occupancy and the cost of neurological investigation of such cases. Indeed, I have had a patient with clinical subdural haematoma who was declared free from such a condition as a result of a false-negative scan. The decision to operate had to be made on purely clinical grounds.
It is humbling to learn from Stirling2 that such surgery can sometimes be provided against the background of a mission hospital that lacks even a proper operating theatre. Trained at the London Hospital, and with simple instruments, Stirling was able to recognize cases that required urgent surgical decompression, the elevation of depressed fractures, or the repair of open injuries to dura and brain, and to save lives under conditions which even in the 1930s would have been regarded as primitive. It would seem that for many traumatic neurosurgical cases the most important requirement is the immediate availability of a surgeon properly trained in the recognition of those cases that need urgent surgical treatment, and in the provision of such surgery, even with relatively primitive equipment.
It is saddening, in this country, for those of us who help in the provision of a head injury service, to be telephoned by a desperate general surgeon with a rapidly deteriorating head injury case under his care, who states that he cannot under any circumstances undertake even the most elementary decompression procedure. It would therefore seem that, in some overseas mission hospitals with very limited facilities, the provision of head injury care for rapidly deteriorating cases may be better than in some parts of the UK.
There can be no easy answer to the problems of increasing specialization. Not every neurosurgical unit can at present offer the kind of service that Glasgow offers3, though this would be very desirable. However, it may well be that in some areas an increase in beds in neurosurgical units4 may have to be provided despite limited resources.
The problems are not limited to the field of neurosurgery. To suggest that general surgeons be given immediate responsibility in other specialist areas of traumatic surgery, without appropriate training, has similar disadvantages. Perhaps the most that can be hoped for is a reappraisal of our training .. ... 0141-0768/86/ 020067-02/$02.00/0 01986 The Royal Society of Medicine schemes for surgeons, to make sure that each general surgeon likely to work in an accident context can manage those urgent cases in the fields commonly regarded as 'specialist', when to submit the patient to a long transfer procedure would introduce unacceptable dangers. Orbital infection and sinusitis
P C Bewes
The term 'orbital cellulitis' is often used imprecisely to describe a number of the entities that make up the spectrum of orbital and periorbital sepsis. -These diseases can be viewed as occurring in three anatomical compartments: the preseptal area superficial to the orbital septum,'the orbit itself and the cavernous sinus. Periorbital or presepta-l cellulitis is oedema or cellulitis of the eyelids superficial to the orbital septum. It is a more common condition than true orbital cellulitis1 and frequently arises from causes other than sinusitis2. Abscess formation can also occur in this area. Infection of the orbit may be diffuse cellulitis of the orbital contents, subperiosteal abscess of the orbit (SPA) or orbital abscess. This latter coridition may result from rupture of an SPA or coalescence of diffuse orbital infection. Extension of infection posteriorly may result in cavernous sinus thrombosis with development of signs in the other eye. The relationship between these conditions and sinusitis is well established. Spread may occur either by means of septic thrombophlebitis or by direct extension3. Venous connections exist between the ethmoid, frontal and maxillary sinuses and the orbit, and the veins in question haveno valves allowing flow in either direction4. Hajek5 has described cases of orbital cellulitis in which septic thrombi were found within these veins at postmortem examination.
A recent study' carried out at the University of Michigan6 investigated the frequency with which translucent bone is present in the party walls between the frontal, ethmoid and maxillary sinuses and the orbit. This type ofbone was-most often found in the lateral wall of the ethmoid labyrinth and least often in the floor of the frontal sinus. Direct extensibn of infection from the ethmoid cells is also likely because congenital dehiscences occur in the lamina paparacea7'8 and because the cellular structure of the labyrinth allows pus to accumulate under pressure adjacent to-the orbit. The frontal sinus is in practice a! commoner source of orbital infection than the maxillary sinus. Mills and Kartush6 have -suggested that this is because the size and ihferior position of the maxillary sinus reduce the chances of infected material coming into contact with the orbital floor'under pressure.
"IThe same authors also studied CT scatis from 6 patients with orbital sepsis. These cases, together with 12 others treated at King's College Hospital over a three-year period, were the'subject of a paper presented to the Section of Laryngology of the Royal Society of Medicine on 3 May 1985. Six of the patients had clear evidence of direct extension of infection from a -specific paranasal sinus (SPA) (ethmoid 3, frontal 2, maxillary 1). Three patients had SPAs of the orbit associated with ethmoiditis and 2 of these had demonstrable defects in the lamina paparacea at operation. One patient had a superolateral SPA in continuity with the frontal sinus through a surgical defect in its floor, while another had a preseptal abscess adjacent to a deficiency in the wall ofthe frontal sinus. The remaining patient had an inferolateral SPA above a defect in the roof of an infected maxillary sinus. Previous studies confirm that most SPAs lie in the medial portion of the orbit9"0, and both Harley and Guerier" and Jarrett and Gutman 2 have also described cases in which there was direct continuity between pus in the ethmoid laby-rinth and an SPA via a defect in the lamina paparacea.
Examination of the clinical material from King's College Hospital also provided a timely reminder of the potentially serious nature of orbital infection. Two patients suffered permanent loss of vision in the affected eye. The first of these was a 12-year-old boy who presented with sudden loss of vision and orbital cellulitis. Exploration of his orbit did not reveal evidence of abscess formation, but despite aggressive medical treatment his vision did not improve. The second was a 63-year-old woman who presented with a preseptal abscess and proptosis. Orbital exploration -failed to-demonstrate pus deep to the'' orbital septum. Despite intravenous antibiotics and drainage of the preseptal abscess, she developed direct extension of infection to her globe with extrusion of the iris. An evisceration of the globe was carried out.
Loss of vision is a well recognized, but fortunately uncommon, complication of orbital sepsis9" 1-. In patients with sudden visual loss the mechanism is probably either septic optic neuritis or, more likely, vascular occlusion cutting off blood to the optic nerve or the'globe. However, proptosis, together with increased intra-orbital pressure, can produce a reversible deterioration of vision". Prompt orbital exploration can therefore preserve vision.
The risk of loss of vision or of extension of infection to the cavernous sinus means thit this disease should be treated aggressively. Diffuse cellulitis will respond to appropriate antibiotic therapy given intravenously, but'abscess formation makes surgical drainage mandatory. Failure to respond to medical 0141-0768/86/ 020068-02/$02.00/0 o 1986
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